Introduction
Since the first case of the acquired immunodeficiency syndrome (AIDS) was reported in Britain in 1981 there has been a progressive increase in the number of people who have serological evidence of infection with the human immunodeficiency virus (HIV). Some estimates suggest that more than 100000 may already be affected and that the majority of these will go on to develop AIDS or AIDS-related illnesses'. However, during the incubation period of the disease, patients remain largely asymptomatic. The identification of carriers depends on the detection and investigation of patients who are at risk of contracting the infection. It is increasingly likely that surgeons will encounter patients with evidence of infection with HIV or who are at risk of carrying HIV. This paper describes our experience of such cases in a hospital where 2.3% of general surgical procedures are performed on patients known to carry HIV.
HIV infection may co-exist with hepatitis B infection; both viruses are transmitted in blood and body fluids. A patient known or suspected to have hepatitis B infection is also likely to be at risk for mv infection, so it is not possible to separate these two infections when considering patients who present a potential inoculation risk to staff.
Acquired immunodeficiency may impair wound healing, but it is not known whether this is of clinical significance, particularly during the prodromal stage.
This study was designed to document the outcome of surgical treatment in patients at risk of HIV infection.
Patients and methods
In a continuous 12-month period, 2127 general surgical procedures were performed in the operating theatres of St Stephen's Hospital. One hundred and forty (6.6%) procedures were performed on 112 patients who were considered to be at risk of carrying either HIV or hepatitis B virus. The clinical and pathological records of these 112 patients were reviewed to determine: the reason why they were considered to be at risk; the serological findings; the nature of the surgery performed, and the postoperative course.
Definition of inoculation risk
All patients admitted to the surgical unit were questioned to determine the presence of any risk factor for HIV or hepatitis B infection ( were positive for hepBsAg. Two further patients were found to be positive in tests performed immediately after surgery (Table 3) . There was evidence of hepatitis B infection in four patients with HIVAb, in one known to be HIVAb negative, and in five in whom HIVAb were not tested. One each of the HIVAb positive cases and of those not tested were known to have had hepatitis B infection in the past. The remaining eight cases had positive hepBsAg serology.
Nature of surgery performed
The general surgical procedures performed were divided into anorectal procedures, urological and other operations. The anorectal cases were further subdivided by procedure. These were compared with the distribution of anorectal procedures in all patients admitted during the same 12-month period who did not pose an inoculation risk. The chi-squared test was used for statistical analysis.
Postoperative progress
Postoperative complications and the time until healing of the wound, where appropriate, were recorded from the inpatient notes. Patients were followed in the surgical outpatients clinic, until all wounds had healed and other surgical problems were resolved.
Results

Category of inoculation risk
A total of 112 patients were identified as presenting an inoculation risk. Ninety-six patients (86%) were male homosexuals (this figure includes all male patients with perianal warts). With one exception the remainder were drug abusers or gave a history of jaundice ( Table 2) . No patient came from an institution and there were no children. In five cases (4.5%) we were unable to determine the risk factor from the clinical notes.
Serological findings
At the time of surgery the HIV antibody status was known in 41 cases (34%). Thirty-eight of these patients were known to have HIV antibodies (HIVAb). In the remaining 71 cases the test had not been performed or the results were not available at the time of surgery. Twenty-six of these patients were tested later, of whom two were found to have HIVAb (Table 3) . Thus, 35% of these patients were HIVAb positive, 24% were HIVAb negative, and 40% refused to be tested.
HepBsAg was tested for less frequently than HIVAb. Altogether, 43 patients were tested for hepBsAg, but in only 17 (15%) cases was the result available at the time of surgery. Of these, six (5.4%)
Nature of surgery performed
Of 140 procedures performed on 112 patients at risk for HIV infection, 48 were carried out in 40 patients with HIVAb. Seventy of 140 procedures (50%) concerned the anorectal region, of which 39 were for anal warts (Table 4 ). In this anorectal group the diagnoses made in patients designated inoculation risk differed significantly from those in non-risk patients (x 2=86.2, df=5, P<O.OOl). Perianal warts were by definition included in the inoculation risk group. There were fewer cases of haemorrhoids, anal fissure and anorectal sepsis than in the non-risk patients ( Table 4 ).
There was no difference in the type of surgery performed within the inoculation risk group when those with and without HIVAb were compared, but HIVAb were found more frequently in patients with perianal warts (14/41)than in those with fissures (3/28)or other conditions (9/119;x 2=24.0, df=2, P< 0.01).
The range of general surgical procedures was diverse and included varicose vein surgery, splenectomy, appendicectomy and the insertion of Hickman lines for chemotherapy. The urological cases comprised cystourethroscopy and one case each of orchidectomy for a resistant testicular abscess secondary to epididymo-orchitis, and orchidopexy for a testicular torsion.
Surgery in patients with symptomatic HIV infection
One patient with AIDS underwent excision of a malignant melanoma of the scalp. The wound was closed with a rotation flap, and it healed uneventfully. One patient had an aggressive B cell lymphoma, with involvement of lymph nodes, spleen and meninges. Treatment resulted in spontaneous rupture of the spleen. Emergency splenectomy was performed. The abdominal wound healed, but the patient died without leaving hospital from progression of the lymphoma.
Two patients with the AIDS related complex (ARC) were operated on: one recovered uneventfully from a lymph node biopsy,and one developeda wound infection after appendicectomy for acute appendicitis. He was discharged home on the 10th postoperative day.
Two patients with progressive generalized lymphadenopathy (PGL) had lymph node biopsy to (14) eTwo female patients with presumed heterosexual mode of aquisition of warts were not considered at risk for HIV.
exclude lymphoma (one patient had two biopsies). Excision of perianal warts and fissure was done in one patient with PGL. All three patients recovered uneventfully from these procedures, but all three subsequently died as a result of their HIV infection, one without leaving hospital.
Postoperative complications
Postoperative complications occurred after eight of 140 procedures, which is an overall complication rate of 5.7%. With one exception, the complications seen were either postoperative bleeding or wound infection. One patient had a persistent unexplained pyrexia. Unfortunately he declined HIVAb testing and did not attend for follow-up. There was no difference in the incidence of complications in those known to have HIV Ab and those whose antibody results were negative or not available. Two patients with HIVAb underwent uncomplicated anorectal surgery, but their wounds failed to heal as expected. In one, an apparently straightforward low fistula-in-ano was laid open. The wound healed after 240 days. The second patient had a chronic posterior anal fissure excised. The wound remained unhealed after 252 days.
Discussion
We have examined the outcome after a wide range of general surgical procedures in patients known to have HIV Ab, or who are at risk of contracting HIV infection. We have included in the study all patients with risk factors as defined by the DHSS2. In addition we have included all men with anal warts, as a study in our surgical outpatient department showed that nearly all our patients with perianal warts were homosexual'', This presumably reflects the population in our catchment area since other workers found a much lower incidence (48%)of homosexuality amongst male patients with anal warts".
We did not consider female patients with perianal warts to be at risk of HIV infection. This could be mistaken, given that both infections are sexually transmitted. We have included in this study all patients who were identified at the time of surgery as posing an inoculation risk. Five cases are included in whom the reason for this was not recorded. All were single males: it is likely that the houseman had obtained a history of homosexual activity from these patients. They are included to give complete data on our patients who were designated as 'inoculation risk' at the time of surgery.
Journal of the Royal Society of Medicine Volume 83 May 1990 317 HIVAb tests were performed in these patients in two circumstances. Some were referred to us from the sexually transmitted diseases clinic, with the results of HIV Ab already known. Other inoculation risk patients who consented were tested on admission to our wards. We did not delay surgery to await the results of the test, because a negative result does not exclude infection. HepBsAg was tested less frequently. This may have been an error, as hepatitis B represents a greater risk to hospital staff" and specific measures exist to prevent and treat infection. This omission will not have led to increased risk for staff, as similar precautions are applied in theatre for either infection.
A wide variety of procedures was performed. In some cases the indication for operation was directly associated with AIDS, predominantly in the diagnosis and treatment of lymphomas. We no longer perform lymph node biopsies in patients with progressive generalized lymphadenopathy'V". The remaining operations were unrelated to the HIV infection and included splenectomy for idiopathic thrombocytopenia purpura, and appendicectomy. The high number of homosexuals accounts for the high incidence of anorectal disease", Perianal warts were the most frequent indication for operation. Some patients required multiple procedures to eradicate these.
It is not surprising that so many patients in the high risk group had perianal warts, as this diagnosis was one of our criteria for inclusion in the high risk group. In addition perianal warts are common in homosexuals. However, inoculation risk patients, including those with warts, had a similar distribution of diagnoses irrespective of whether they did or did not have HIVAb. Furthermore, the incidence of HIV Ab was greater in those with perianal warts than in the other diagnostic groups. Therefore, we feel justified in our policy of including all patients with perianal warts in the high risk group.
The association between perianal warts and HIV infection could simply represent the coincidence of two conditions which are prevalent in male homosexuals. We have no evidence to comment on any possible causative relationship between the two conditions. An association between male homosexuality and atypical lesions of the anal canal has been noted by other authors'". We routinely send tissue from anal warts, fissures and fistulae for histological examination. Four of our inoculation risk patients had carcinoma in situ, two in chronic posterior fissures and two in anal warts.
Wexner et al. 9 studied patients with AIDS prodrome, and found aggressive anorectal sepsis that was frequently invasive and destructive of adjacent tissue. Their patients were frequently malnourished drug addicts, in contrast with our patients, who were well nourished, had no symptoms of immune deficiency and who were rarely drug abusers. Nevertheless, in our patients, the creation of surgical wounds in the anal canal of patients with HIV Ab was followed by very slow healing, over 8 months, in two of five cases. Similar wounds in patients not at risk for HIV infection have always healed in a few weeks. Although we have seen a different part of the spectrum from Wexner et al. 9 , we agree with them that anorectal surgery in HIV Ab positive patients should be as conservative as possible, even in patients without evidence of immune deficiency. We apply the same principles as in the surgical management of perianal Crohn's disease.
In most general and urological cases the postoperative course was uneventful. The complication rate of 5.7% was no different from that to be expected in any general surgical practice, and the lack of any difference between those with HIVAb and those without suggests that HIV infection does not impair wound healing after surgery, at least during the asymptomatic phase of infection.
In our experience of 112 patients at risk for HIV infection, a wide range of surgical conditions was treated, although 50% of operations were performed on the anorectum. Surgical conditions in these patients were managed in the same way as in any other patient, with generally good results. The only exception to this observation was that anorectal wounds may heal very slowly in patients with HIVAb. Such wounds should be made with caution.
